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Synaptogenesis: A Balancing Act between Excitation and Inhibition
Recent studies have implicated a number of membrane-associated proteins, including the signaling pair neuroligin and β β-neurexin, in synapse formation, suggesting that they govern the ratio of inhibitory and excitatory synapses on CNS neurons. These findings, together with data indicating that the genes encoding neuroligin and PSD95 are altered in autism patients, suggest that a molecular understanding of complex neurological diseases is within reach. In conclusion, expression level and localization of neuroligins alters the inhibitory:excitatory balance in vitro. It will be important to determine if changes in expression levels of proteins such as the neuroligins and PSD95 alter the balance of excitation and inhibition in vivo, and whether this provides insight into treatment of diseases such as autism. Another aspect of these studies which might be relevant to human disease is that the establishment of the balance of excitation to inhibition is sensitive to levels of neuroligin expression. For instance, either neuroligin overexpression or RNAi knockdown decreased synaptogenesis, but more modest levels of neuroligin overexpression were found to promote synaptogenesis. These observations suggest that variations of neuroligin expression levels, which might occur in vivo as a result of mutation or copy number polymorphism, might tip the excitation to inhibition balance in the intact brain. Variations in this balance might be sufficient to change, not only local circuit function, but also connectivity patterns between brain regions, leading to developmental and behavioral deficits. Current Biology
